An in vitro evaluation of abrasive wear resistance of high-strength denture (HS) teeth and wear of metal plates (Pd alloy) on the opposing side was conducted. A total of 8 types of teeth were used in the experiments including 3 types of HS teeth, 3 types of conventional plastic denture (PL) teeth, porcelain teeth and metal teeth (Pd alloy). Sliding-induced wear tests were conducted by sliding these teeth over the metal plates. Abrasive wear resistance of the teeth was evaluated in terms of wear depth and weight loss. A comparison of wear depth showed that the abrasive wear resistance of HS teeth was 4.7 times that of PL teeth, 0.7 times that of porcelain teeth and 8.3 times that of metal teeth. Weight loss showed that the abrasive wear resistance of HS teeth was 3.3 times that of PL teeth, 0.2 times that of porcelain teeth and 11.4 times that of metal teeth.
Introduction
The purpose of removable partial dentures as a posterior prosthesis is reconstruction of occlusion with artificial teeth. That is, posterior artificial teeth are designed to maintain the form and function of the stomatognathic system including restoration of masticatory function, maintenance of the vertical dimension and prevention of temporomandibular joint dysfunction caused by occlusal disharmony.
Plastic and porcelain materials have been used conventionally for posterior artificial teeth. High-strength denture teeth have been developed, which retain some of the advantages of plastic teeth, such as easy occlusal adjustment and cost, while achieving improved hardness and abrasive wear resistance [1] [2] [3] . Findings of basic studies on these HS teeth have been reported in terms of impact resistance [4] , bonding strength with denture base resin [5, 6] , hardness [1] [2] [3] 5, 6] , and wear resistance of anterior teethm. However there seem to have been few studies on the abrasive wear resistance of posterior high-strength denture teeth [8.9] . 2. Methods 1) A total of 30 teeth consisting of HS teeth and PL teeth were immersed in distilled water prior to the wear test. Water sorption was measured every 48 h for about 3 months according to JIS T 6508. Wear tests were conducted when each of the posterior teeth reached a constant weight.
Wear tests were conducted with a sliding-induced wear testing apparatus (Tokyo Giken). Each metal plate was fixed with a jig to the upper holder of the testing apparatus, while the posterior tooth was fixed to the lower holder, enabling For analysis of the wear surface of metal tooth cusps, two-dimensional Fourier transformation was performed in order to identify any cyclic or specific wear pattern in the image as physical information obtained from the original image.
The wear surface of the metal tooth was transmitted from a microscope (BH, Olympus) to an image analysis system (LH-500, PIAS).
The image was then analyzed with software (PIAS) designed for two-dimensional Fourier transformation. Table 2 and Figure 1 show the wear depth of teeth after 10,000, 50,000, 100,000 and 200,000 strokes. 2. Weight loss of posterior teeth Table 3 and Figure 2 show the weight loss of each tooth after completion of 10,000, 50,000, 100,000 and 200,000 strokes.
Results

Wear depth of posterior teeth
3.
Weight loss of metal plates Figure 7 shows the cuspal forms of 3 types of HS teeth, and Fig. 8 shows that of 3 types of PL teeth. Figure 9 shows the cuspal forms of metal teeth.
Observations of wear surface of metal tooth cusps
With regard to the wear surface of metal teeth cusps, Fig. 10 shows the original image and the image after two-dimensional Fourier transformation. Table 3 Weight loss of posterior teeth Table 4 Weight loss of metal plates 
Discussion
Dentures with PL teeth show significant wear at an early stage due to mastication and swallowing in comparison with dentures with occlusal surfaces restored using other materials. Porcelain teeth, on the other hand, show little wear themselves, but clinically it is often observed that they cause wear of opposing teeth.
Since the clinical use of HS teeth has been increasing, we considered it important to evaluate the abrasive wear resistance of these teeth. Experiments were therefore conducted, using PL teeth, porcelain teeth and custom-made metal teeth as control materials. The cuspal inclination of these artificial teeth was based on the functional cusp angle usually employed in partial dentures.
Method for measurement of weight loss
Types of wear test apparatus used for evaluation of the abrasive wear resistance of artificial teeth differ according to the objectives of study and among laboratories.
The extent of abrasive wear found in the mouth is influenced by various factors including occlusal biting force [11, 12] , friction with food1131, individual masticatory efficiency, type of occlusion and type of retainer used1141 . Therefore SAToH1151 has claimed that an in vitro test method which is easy to perform and highly reproducible has yet to be established. With this in mind , we used a sliding-induced wear test apparatus which reproduces sliding-induced wear . In conducting wear tests, the metal plate and the posterior teeth maintained very close contact during the sliding motion, so that it was difficult to place an intermediary material between them[16'171. The two-body abrasion method was adopted for this reason, and also in order to eliminate any influence of an intermediary material on wear behavior.
With regard to the experimental conditions of the wear test, stroke length was set at 3.0 mm in line with previous studies and reports on mastication[181, and the number of strokes was set at 200,000, which is clinically comparable to the number 
